Small-scale Solutions to
Eroding Streambanks
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Do you have a stream on your property that is losing land in large or small chunks (aka erosion) during or
after storm events? Maybe the stream has started cutting deeper into the channel, creating more of a
gully. Have you wondered why your streambank seems to be changing rapidly?

NC is urbanizing. We have more homes, commercial buildings, parking lots, and roads and less forested

landscapes to slow down rainwater runoff. So there is less water going into the ground and more

stormwater flowing to our local streams. Increased volume means increased velocity within the stream.

How much stormwater is added to creeks? In a 16 rain
rai nwater to | ocal streams. Wi th annual rainfall of
a lot of water! All this extra stormwater runoff erodes streambanks and is the largest source of sediment

and pollution in the urbanized areas of NC.
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Riparian buffers, streamside forests, and shoreline gardens all refer to the vegetated area along the
waterds edge. There are all kinds of benefits to you
environment when plants with deep roots are growing on the creek bank.

Improves bank stability and reduces erosion, saving property from washing.

Adds aesthetic value to property.

Creates a sense of place and reduces noise.

Costs less to maintain than turf - no need for mowing, watering, and fertilizing.

Slows surface stormwater flow.

Intercepts pollution - fertilizer, pesticides, heavy metals, etc.

Allows sediment to settle out before clouding up a waterway.

Cools stormwater runoff heated by sunlight on hard surfaces.

Shade moderates water temperatures for aquatic species.

Provides habitat for many types of wildlife (butterflies, hummingbirds, frogs, dragonflies).
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Being around water brings a sense of calm and relaxation. Most people living near water want a clear view
and remove all the landscape. Why not? If you live near the water, you want to see it! But what if all your
upstream neighbors want that too? Often times we don't realize that by simply removing vegetation or
keeping an area only in turf grass next to the creek we actually contribute to erosion, increase the
likelihood for flood damage, and decrease the available habitat for wildlife. There is a compromise;
utilize the right plant for the right place to create a shoreline garden.

Before you consider altering your streambanks, you need a clear image of what a healthy, stable stream
looks like. It can be difficult to find healthy streams in urban areas to use as an example. Study the two
photos below. Which one looks like it is stable, meaning the banks are not eroding. Is there shade on either
stream?
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The one on the left has banks that are very steep and could be a safety issue; especially if you were on a
mower! The one on the right has a more gentle slope and vegetation extending to the water's edge for
easier and safer access.
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Fluctuating streams that rise and fall quickly during and

after rainfall events can saturate and loosen soil.  Plant ; m‘,’fﬁaﬁn&f
roots hold soil but their effectiveness relates to their root . Overlap plantings
depth (turf gras8oémdgepnt gof a.l i o inestore St auth
Unanchored soil will continue to wash away until it finds a 5o l w7 Quick growing
stable point that is difficult to erode...usually bedrock. = <. e oL naon
A . g Area of root reinforcement
This may take a few storms or decades to see significant (generally 2 to 3 ft depth)
impact but the damage is inevitable. Many herbaceous plants have fibrous root
systems and protect banks from surface erosion.
A mix of native trees, shrubs, flowers, ferns, and grasses Woody species with deeper roots will be better
at varying heights provides a tangled mix of different root at increasing soil cohesion and reducing mass
structures that help to hold soil to the banks along with all slope failure. The best approach is a

kinds of other benefits to the environment. combination of plant types. © Gary Bentrup

Step 1: Evaluate Streambank
Take a stroll along your streambank and observe the current conditions. A publication to help examine your
creek more in depth is Stream-A-Syst (ftp://ftp.wcc.nrcs.usda.gov/wntsc/strmRest/StreamASyst2001. pdf)

Questions to ask about your stream:

Does your stream flow year-round, seasonally or only during rain events?
Does the stream rise and fall quickly with rainfall events?

Does the soil along the bank slide off after rain events?

How deep and wide is the creek?

Are there any culverts or drainage pipes flowing into your stream?

Is the stream straight or does is meander through the landscape?

Does your shoreline have a variety of plant types?

Do you know if the plants are native vs. invasive?

What kind of root structure do existing plants have?
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An example of a highly erosive, unstable streambank. © Bill Lord
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Step 2: Determine Options

There are many different ways to manage streambanks. Choose from one of the following options to
stabilize a streambank.

Optionl: Do nothing and Il et it grow wild up to 158 from v
soil, as well as what washes from upstream neighbors, to establish on the streambank.
Optimal time of year: This can be done anytime of year.
Pros: No work and no costs.
Cons: Undesirable plants (invasives such as kudzu)
can take over the area. It can look weedy and still
erode for several years until plants mature.
Next step: Do nothing,
guide.

Option 2: Plant native vegetation without grading.
Start planting native t
regardless of slope (see illustration below). Plant
livestakes (cuttings of native trees and shrubs; see
pages1314) every 30 along
plant in rows as high as the soil is saturated. Soil
may still slough off but as plants grow, the root
mass will begin to hold the soil together.

Optimal time of year: Dormant season or October -March.

Pros: Costeffective and slows erosion.

Cons: May be a temporary fix and land can still be lost.

Next step: Skip to plant selection on pages 10 -18. Look over maintenance suggestions on page 19.

Optio 1: This Fandowner | €
from waterds edge before i n

Plant native tree
roots 5ft from cut bai

Option 2: Plant diverse, native flora without changing the grade (above left illustration). Above right photo shows
|l ivestakes installed every 18 on exi s tOGiNnAlexasde.pe t o e
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Option 3: Grade banks to a 3:1 slope and plant. Most ideal for a stable bank. Take time to plan whether
you will do the work yourself or hire someone, select type of plants you want (or copy the design on
page 16) and determine how you will maintain the appearance you want (tips on page 19).

Optimal time of year: Dormant season or October -March.

Pros: Safer, stable banks, not losing land and attractive.

Cons: Financial investment and potential soil compaction from heavy equipment.
If choosing Option 3, the next steps are:

Option 3: A stream site in Newland, NC. The | and@dwnpgrds
vertical banks (above left photo). Above right photo shows newly graded, stabilized and planted bank.

A) Contact your local technical resource:  You may need a permit or help determining where to start work
near the stream (called Ordinary High Water).

S Army Corps of Engineers (Pre -Construction Notification, Section 404 Permit and Ordinary High

Water determination)

www.saw.usace.army.mil/Missions/RegulatoryPermitProgram.aspx

NC Cooperative Extension http://go.ncsu.edu/backyardstreamrepair

NC Division of Soil and Water Conservation www.ncagr.gov/SWC/

NC Division of Water Resources http://portal.ncdenr.org/web/wq/401bufferpermitting

Local government (to determine if any buffer rules apply)

nu nu n on

6 ft back from water

&

After complying with local and state requirements...

B) Determine 3:1slope : A Ot {ioroenee sl oped (33
considered the ideal, stable slope.

To calculate a 3:1 slope for grading a streambank, measure the S
change in elevation (from Ordinary High Water mark to top of the For a bank that i 2 8
bank). Multiply that height measurement by 3. Then measure the 28 x 386 = 6606

multiplied distance from the bank into the landscape and mark it. Measure 60 back i ntfo
flag it. Grade between the landscape
flag and the Ordinary High Water flag

(depicted as red circles above).
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C) Acquire Stabilization Supplies:  Temporary and permanent seeds are needed along with other erosion
control materials until vegetation establishes.

Permanent Seed Mixes Temporary Seed and Specifications
Apply at 15-20 Ibs per acre of streambank disturbance Common Scientific Rate | Optimal Plant
(per specifications of seed supplier). Mixes can include Name Name per Date

acre
but not limited to: Deertongue, VA Wild Rye, Big

Bluestem, Fox Sedge, Partridge Pea, Switchgrass, Blue

Rye Grain | Secale cereale | 30 Ibs | Aug 15- May 15

Vervain, Autumn Bentgrass, Ox-eye Sunflower, Little Browntop Urochloa 10 Ibs | May 15- Aug 15

Bluestem, Purpletop, Boneset, Soft Rush, Giant Millet ramosa

Ironweed, Black-eyed Susan, Joe Pye Weed, Great Blue | Partridge | Chamaecrista | 10 Ibs Mar - May
Pea fasciculata

Lobelia, Wild Bergamont.

Examples of suppliers with native, perennial mixes for NC streambanks.

S www.ernstseed.com ERNST Conservation Custom Mix, ERNST Riparian NC Mix
S www.green -resource.com Custom Riparian Seed mix

S www.mellowmarshfarm.com MMF Riparian Seed Mix, MMF Pollinator Mix

Straw

Use an average of 1 balefor800-9 00 s quar e3/4'tleepat 1/ 26
(Source: http://efotg.sc.egov.usda.gov/references/public/NC/NC342_CriticalArea_04  -2014.pdf)

Coir Matting
Heavy biodegradable matting -7 00 gram, 6.50 x 16006 (check with | oca

Stakes
Need bi odegr a-dtakbésl(~8090 @edroll ® anatting)
and 238 o0 ak -78pgeardl efsnatting).6 0

Note: These materials can be purchased from erosion control |
companies and landscape/farm supply stores. A

Add a small roofing nail

to end of 20
Mallets, shovels, tampers, rakes, seed spreaders, and volunteers. § grip to hold down

Other Helpful Tools

matting.

D) Grade bank(s) to appropriate slope (3:1 is ideal).  Equipment
is helpful but this can also be done by hand (very labor intensive). Avoid dropping sediment into water.
Keep equipment out of water unless a permit was approved.

E) Seedbed Preparation.

Disturbed soils within riparian areas should be lightly raked to provide maximum soil contact for seed
germination and seedling growth. Surface soils should be loose enough for water infiltration and root
penetration.
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F) Dig a trench on the upstream end.

A trench should always start on the upstream end of your project to prevent overland flow and high water
streamflow from cutting under the matting. Dig a 6.5
waterd6s edge for the width of matting. Another trenc
will be laid for the entire reach length; parallel to the stream.

Blue arrow depicts water flow direction. Above left photo shows a site with Trench 1
perpendicular to the stream at the beginning of mat roll. Trench 2 is to secure top of mat.
Above right photo depicts a site where another matting layer is needed due to typical high
flows. Trench 3 and Trench 4 are dug perpendicular to the stream for start of rolled matting.
Trench 5 is parallel to the stream at the top of the bank.

G) Spread temporary and permanent seed mix with spreader for more uniform planting.

Choose temporary seed based on time of year (chart on page 7) and select permanent seed. Many seed
suppliers can pre-mix temporary and permanent seed together. Seed suppliers can assist you with a rate
per square foot based on the seeds you select.

H) Lightly cover seed with straw
Purpose: to lightly cover seed, provide moisture for growth and protect seed from scavenging birds.

Should be able to see soil through straw like inset photo.
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[) Start coir matting in
trench. The following
sequence of photos

demonstrate how to | RN . sl
install matting. : 389 B = o, l Overlap

Matting 1) start of matting in trenchffand
end. Add every 1.506 to top of trenchj Ov

Matting3) Add 20 oak stakesf ev:«
Matting 2) Roll out matting and tamp down oak matting. Randomly hammer in eco -stakes every
stakes every 40 at wat gifusp & didefet FioH rl Pug Het t hell mat
contours of streambank with matting constantly along the top edge.

touching soil. Do not pull taut.

Matting 4 ) Once all the matting is laid out and
secured with stakes, cover trenches with a few
inches of soil, tamp it down and lightly cover
top edge with straw to undisturbed landscape.
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